Hong Kong has achieved a remarkable rate of economic growth in the last half of the 20 th century, and has been recognized as an important driver of development in South China. Much of this performance rests on the territory's unique position as an international hub on the Chinese border and the entrepreneurial drive and resilience of its population. The extensive exploitation of technology and innovative approaches to organization of international production networks constitute important factors behind Hong Kong's economic success -but the risks associated with these features of the innovation system also threaten to undermine the territory's future growth. Hong Kong's innovation system is thus in a transition that requires practice of traditional virtues such as constant vigilance and flexibility, together with new features such as more intensive research and development efforts and skills at the commercialization of inventions generated in indigenous organizations. This paper explores the emergence and transformation of the innovation system in Hong Kong and seeks to provide an analytical framework for understanding the challenges and new initiatives that characterize recent developments.
Introduction
In recent years Hong Kong has resumed its traditional position as the key transit point for exchange of both goods and services between China and the international economy. Sophisticated and reliable intermediary services occupy a key role in maintaining this status, and Hong Kong's future appears dependent on the capacity of its intermediaries to maintain a considerable share of business within Asia and between it and the global economy (Meyer, 2000: 247) .
Hitherto, however, technological innovation in Hong Kong has not been regarded as an important element of Hong Kong's developmental experience, and the few studies which addressed the issue have emphasized the laissez faire policies that have characterized the industrialization process in Hong Kong (e.g. Hobday, 1995) . Hong Kong' s entrepreneurs have been adept at exploiting technology available from the international market, but they have not generally carried out research and development for the purposes of creating proprietary technology on their own (Davies, 1999) . For this reason, technological innovation has only recently started to attract serious attention in Hong Kong, where the Government has launched a new strategy in pursuit of a knowledge-intensive economic growth.
Our point of departure for the present paper is that a system of innovation has been emerging in Hong Kong during the past century under the influence of major economic and political upheavals at the global level, and gradual institutional change at the local level. The transition of the system of innovation has been accelerated lately, as the influence of economic forces have re-asserted themselves with the return of Hong Kong to Chinese sovereignty and the Asian financial crisis of the late 1990s. Looking back at the history of Hong Kong, one realizes that the territory has passed through several stages of development, and the latest transition represents elements of continued growth and expansion as well as some important breaks with the past. Simultaneously with important changes in the economy that we shall briefly describe below, there has been an ongoing momentum of policy changes that have provided new frameworks for innovative activities among Hong Kong organizations. Some of these changes have aimed directly at influencing the pace and direction of technological change, while others have been influential in an indirect way. Finally, the geo-political situation and -in particular -the political developments taking place in China have shaped the conditions for innovation in Hong Kong significantly.
We will utilize the conceptual framework of the "National Innovation System" for our analysis. In this respect, our point of reference is OECD's definition of a national innovation system as the "set of institutions that (jointly and individually) contribute to the development and diffusion of new technologies." These institutions provide the framework within which governments form and implement policies to influence the innovation process. As such, it is a system of interconnected institutions to create, store and transfer the knowledge, skills, and artifacts which define new technologies (Metcalfe 1995 in OECD 1999 . While other policy making vehicles and academics have forwarded other definitions of the NIS concept, they usually fall largely within or near the parameters of the aforementioned definition offered by the OECD. Against the backdrop of this definition of a NIS, the paper attempts to describe how Hong Kong -a place with a remarkable history evaluated along any number of criteria -has evolved in terms of innovation processes.
Conceptual and Methodological Issues
In order to analyse the emergence and transformation of Hong Kong's innovation system, we propose to adopt two complementary perspectives: an historical and a spatial dimension. If the analysis of innovation systems is based on evolutionary and historyfriendly approaches to theorizing, as we think it should be, it is important to include dynamic concepts of the tensions between continuity and change and critical trends or events in the conceptual toolbox.
For the purpose of delineating development along the historical dimension, we seek to identify important stages in the historical development path of Hong Kong's innovation system that are characterized by overriding characteristics of a cultural, social or institutional type on the one hand, and periods of critical events that challenged the established trajectory of the previous stage and brought about a transition to the next on the other hand. The dynamism that we explore in this perspective is the tension between continuities and trajectories that are provided by the accumulation of cultural or social institutions on the one hand, and the upsetting factors and events that would require adaptation and reform in the system -whether such factors were endogenous to the system or external impacts.
The second dimension is based on our conviction that the influence of Hong Kong's constantly shifting position in the global and regional political and economic landscape is a critical aspect that has to be taken into account in the conceptualization of significant factors influencing its innovation system. These factors are situated in political environments that frequently reach beyond the purely "national" scale: the influence of global networks have often had direct effects on the regional level and have accentuated the need for local/regional developments. Although Hong Kong's government has been relatively autonomous during both colonial rule and since the return to China -with a level of authority much akin to a national government -the international context and indeed the ideology of the government itself (which has generally espoused a hands-off, or laissez-faire, economic policy) have left much of the regulation of business in Hong Kong to the market forces. The result is that most aspects of the development of Hong Kong's innovation system tend to be co-determined at three important spatial levels, namely: "national", regional, and global. In other words, what we observe in our analysis of the innovation system reflects causal relationships that appears to be transcending national scale. Therefore, there is a need to adopt a multiscalar analytical framework to capture the transitions that the Hong Kong innovation system has experienced during the Post-War period.
In the presentation of Hong Kong's history and the evolution of its innovation system, we shall thus discuss the ramifications of various influences and consequences of economic, institutional or political changes at several scales, according to whether these appear most appropriately analysed at a national, regional or global level -or at all those levels. For example, the economic integration of Hong Kong with South China has been driven by the "Open Door" politics in China at the regional level, together with the intensification of global production chains and the structural transformation of businesses shifting to higher value-added activities in Hong Kong. To discuss the transformation of innovation processes in Hong Kong associated with the economic integration taking place in South China only with reference to its regional aspects would result in overlooking vital aspects of the process. Similarly, it would be dangerous to assume a direct and unilateral influence from global forces, since the local contexts often are intermeshed with the global, as portrayed in the concept of "glocalization" (Swyngedouw, 1997) .
In Figure 1 , we have tried to illustrate the intersections of these two dimensions.
On the one hand, we shall roughly distinguish four stages in the development of Hong Kong's innovation system. These stages are of various duration, and it is of course possible to suggest sub-stages for the earlier stages. We have then tried to situate a range of key trends and events within the framework of three spatial dimensions. In the following sections, we will use this historical/spatial framework to explore the twists and turns in the evolution of Hong Kong's innovation system. Within the limited space of the paper, we shall try to illustrate the influence of most of the factors and characteristics outlined in the figure, but will hardly be able to do justice to the complexities and deep-seated features of Hong Kong's innovation system.
One of the key trends that has exerted itself during recent years is a more assertive attitude of the Hong Kong government with respect to providing policy directions for activities related to innovation. In the new environment, we observe that government policies have become more explicit, and that policy initiatives have been followed up with a series of concrete actions involving relatively substantial investments. In other words, innovation policy and policies regarding economic integration with China have emerged on the political agenda, and promise to change the institutional framework for innovation. In order to examine this most recent stage of transition in the innovation system, we shall discuss in more detail two of the most important challenges that Hong Kong has been facing since the mid-1990s: first, the impact of the economic integration that has taken place in the Pearl River Delta, and its implications for the creation of new innovative networks; second, the demand for initiatives undertaken by the HKSAR Government to promote a knowledge-based sectors in the economy and to develop new high technology industry and services.
Ultimately, it is our ambition to identify some of the strengths and weaknesses that characterize innovation processes in Hong Kong, and to be able to discuss the appropriateness of recent initiatives to accelerate the pace of innovation in the territory.
We shall outline a few arguments in that direction in our conclusions.
A Brief Historical Background for Hong Kong' Development
The Hong Kong story makes a fascinating tale of how what was a barren rock little more than 150 years ago has emerged as a dynamic and vibrant world city.
1 In reality, the phenomenon of Hong Kong's economic growth has transpired over a shorter period covering the last four or five decades. Nevertheless, the foundation was laid over a longer period of time and it is worthwhile to explore the historical development over the last century.
Early 20 th Century
Studies of Hong Kong's economic development in the early part of the 20 th Century have shown that a variety of informal institutions and state initiatives supported the development of industrialization that relied primarily on small-scale manufacturers linked in familial or ethnic networks, and connected with expanding markets for relatively low technology products in China, South East Asia and Europe/US (Clayton, 2000) . Official British colonial history has tended to neglect the growth of such industries in the territory of Hong Kong, partly on account of the influence of the perspective of the Major British "Hongs" -or trading houses -which had little commercial interest in manufacturing and instead emphasized the promotion of entrepôt trade (Loh, 2002) . The recognition of the existence of this "undergrowth" sector of small scale industrial firms in Hong Kong is important, however, for two reasons: first, it provided opportunities for Chinese entrepreneurs to accumulate technical and managerial skills that could be successfully deployed in subsequent stages of development; second, it gave Chinese firms opportunities to practice organizational modes that supported networking, subcontracting relationships, and international search for markets -elements that sort of "rehearsed" critical features of subsequent industrialization in Hong Kong.
The role that Hong Kong came to occupy in Asia has been fundamentally shaped by its geographical and political position. However, as Hamilton (1999) argues, it has also been the organizing center of Chinese-led capitalism: "Because Chinese modes of capitalist acquisition are based on bottom-up individual and family-based strategies of seizing opportunities wherever they exist, rather then on top-down corporatist strategies of linking state administrative capabilities with elite economic opportunities, Chinese capitalism is integral to world capitalism itself." (ibid., p. 16) The organization of Chinese family business involved firms of many sizes, a paternalistic management model, and perhaps most importantly a network of social and economic relationships from the first beginnings (Redding, 1995 (Enright et. al. 1997: 5 It has also been emphasized that the successful development and operation of infrastructure services and facilities has contributed significantly to the enabling environment, including monopolies in utilities since the 1970s that have been governed by schemes-of-control. Investment in infrastructure in Hong Kong during the post-war period has been very high compared with many other developing countries (Mody, 1997: xii-xiv). As a result, the supply of electric power, telecommunications and transport services in Hong Kong has been of a scope and reliability that enabled rapid economic growth. The transition to a service economy in Hong Kong has further underscored the importance of government policies that can support competition and raise efficiency in sectors such as telecommunications and professional business services (Cheng and Wu, 1998) .
Under these circumstances, industries in Hong Kong such as electronics evolved into competent companies exporting around US$7.5 billion worth of electronics products in 1991, equivalent to 60 per cent of the total exported by Taiwan at the time. When manufacturing of electronics moved to the Chinese mainland in the 1980s, this did not necessarily impede export-led technological learning, but an emphasis on low cost production among Hong Kong production networks in South China had a tendency to capture the industries in the OEM patterns that had been successfully employed earlier.
Opening of China: 1980s and 1990s
Given Hong Kong's singular position in history as a British Crown Colony on the doorstep of the most populous country in the world, political matters naturally served to shape its innovation system significantly. In this respect, without doubt, the two most The 'one country-two systems' framework under which Hong Kong is presently governed was enshrined in the 'Basic Law,' the present constitution for the HKSAR. The former, opening up process, formed a catalyst for the transformation of Hong Kong's innovation system. In many ways, the opening of China precipitated and accelerated the Hong Kong people's learning curve, which ultimately proved helpful, not just economically, but also in accepting that their fate and future lay with Mainland China.
The most striking change in Hong Kong's innovative landscape that was triggered by the opening of the Mainland in 1979 was the decreasing role of manufacturing in Hong Kong and the simultaneous rise in the services sector (see Table 1 , below). At its peak in the mid-1980s, the manufacturing sector in Hong Kong employed 41.7% of the labor force and in 1995 it employed only 15.3% of the active labor force in Hong Kong (Lester et. al. 1997: 9) . Among the services sector, the most important are wholesale, retail, import and export, restaurants, and hotels; financing, insurance real estate, and business services; and community, social and personal services. policies. This is particularly true when one takes a more short-term perspective and considers only the period of 1990s to the present. As with the previous noteworthy periods considered in this paper, it goes without saying that the most critical feature of These policy changes were triggered because Hong Kong had hitherto been a mainly low-cost producer, and in the lead up to its return to China in 1997, it found its competitive advantaged being eroded by rising wage and land-rental rates as well as the emergence of other developing economies in the region. However, some of the government's current policies appear to contradict the spirit of the recommendations; for example, the proposed wholesale cuts in higher education funding currently proposed. Regardless of the efficacy of the implementation of the recommendations, the two CIT report in and of themselves and the government's assorted results in implementing the recommendations outline important ambitions for changing Hong Kong's innovation system in a fundamental way. Whereas previously Hong Kong was widely known for its government's 'non-intervention,' the move begun in the 1990s was towards a more active policy program in the fields of science, technology and innovation.
Despite the transition to a more interventionist policy, the ghosts of laissez-faire remain. Yes, the government' s application of laissez-faire is selective, but it remains a powerful school of thought inside and outside the government. More importantly, the laissez-faire emphasis has created an internal contradiction within the government and business community, both of which clearly see the need for promotion of measures that can help Hong Kong's economic growth. The government has therefore attempted to formulate more proactive policies -including a stronger willingness to actually intervene in the process of building new economic ties or sectors for Hong Kong's development.
We are going to analyse two cases to illustrate this new face of Hong Kong Government's official posture, namely, attempts to follow up and further promote the economic integration taking place in the Pearl River Delta on the one hand, and the policy initiatives to promote high technology innovation such as the Cyberport and the Science Park.
Integration with the Pearl River Delta Region
The Pearl River is considered to be one of China's three main rivers. Guangdong was chosen for special treatment due to its proximity to Hong Kong and Macau, its distance from the heartland of the Chinese Mainland, and the fact that it was lagging behind, economically.
As a consequence, Guangdong Province was given greater political and economic autonomy than other jurisdictions in the Chinese Mainland. The main areas of greater autonomy were finance and fiscal matters, foreign trade and investment, commerce and distribution, allocation of materials and resources, the labor system, and prices.
Guangdong was allowed to keep a larger share of its output and foreign exchange than other provinces and it was required to be self-sufficient in terms of capital investment. el. al. 1997: 10) -over five times the workforce they had employed in Hong Kong at the peak of manufacturing in the territory in 1984. Today, the figure is estimated to be in the region of 10 million (Cheng, SCMP 2003: 26 A final point worthy of mention concerns the idea of co-evolution of systems of innovation. While the focus of this paper is Hong Kong's innovation system, it is important not to forget that China's innovation system too is undergoing massive changes with its move from a socialist to a market-oriented economy. Therefore, while it is analytically justifiable for the purposes of scope and concentration to examine only Hong Kong's innovation system, as this paper does; changes north of the border also merit independent assessment. The conjecture offered here is that changes to the PRD's innovation system continuously affect the development and transformation of Hong Kong's innovation system. Therefore, while Hong Kong may endeavor to pre-empt its future direction and niches, for all its best efforts, there are many times when it has to, either by design or by default, react to developments in the PRD's innovation system. In this way, one possible fruitful avenue of analysis can be the co-evolution of the two systems of innovation (Hong Kong's and the PRD's) and to examine whether there is a trend towards convergence among the two systems.
Policies for Development of Knowledge-based Industries in Hong Kong
In March 1999, the Hong Kong Government announced plans to build Cyberport, (1) Cyberport is now aggressively courting the non-high-tech divisions of companies, (2) Cyberport is offering below-market rentals and deal sweeteners, hence putting downward pressure on office rentals in Hong Kong (Business Times Sept. 20, 2002) It is useful to look at some of the initiatives which were undertaken before and 
Conclusions
Employing Hong Kong's innovation system as our case and characterizing the innovation process in Hong Kong by studying how its innovation system is in transition, show that there were in fact antecedents to the innovation system that developed in the 1950s and continued to transform until the handover of Hong Kong, and beyond. In this way, this paper shows how the transformation of Hong Kong's innovation system has been taking place over a far longer period than is commonly supposed. By tracing two important traits that characterize Hong Kong's people and thereby its firmsresourcefulness and entrepreneurial spirit -to a period before the magic milestone of 1949, this paper draws roots to Hong Kong's innovation system to a period of the early 1900s. As a result, the empirical analysis that follows thereafter is not only more sagacious, but also more insightful in helping one understand Hong Kong's present-day innovation system. The implications of this finding for innovation systems theory in general are twofold: first, it points to an idea of continuous evolution of innovation systems. When this evolution is studied within a broad time frame (of, say, a century) then transformations between various periods can be identified, as we have done in the case of Hong Kong. Second, it suggests that in order to better understand present-day innovation systems, it is imperative that a country's commonly understood assumptions and trajectories are unpacked and 'opened-up' in order to determine the extent and intensity with which they hold true. By going against the grain of a commonly held assumption in the case of Hong Kong (that its innovation system only began to develop in the 1950s and beyond), we are able to uncover salient roots of Hong Kong's present-day innovation system, which in turn aid in policy making to address deficiencies in the present-day system. This leads to the second empirical contribution that our analysis of the two main challenges facing Hong Kong points to. It is the need for a systematic understanding of the innovation process by the Hong Kong Government, and also a need for a coordinated plan to arrange the scientific, technological and innovation related institutions in Hong
Kong, based on the systemic understanding. Both on the closer economic integration with the PRD front, and also for the development of knowledge-based industries in Hong
Kong, there need to be more careful and in-depth planning if the pace of innovation is to be successfully accelerated. In fact, as the two challenges illustrate, planning has to extend systematically at all levels of government policy. For instance, this paper demonstrates how immigration policies with respect to Mainland talent directly affects the ability of key government-controlled institutions to develop resources necessary to promote innovation in Hong Kong. As it stands, the government's inability to find a coordinated direction matched with commensurate commitment is a yawning weakness with respect to Hong Kong's innovation system, and perhaps the single most important key challenge that Hong Kong's innovation system is presently facing in its current OECD 1999 and 2002) . However, in the Hong Kong case, it recommends that the tension between the territory's legacy as having a government that is in most respects non-interventionist and the increased need to support knowledge-creation activities and industries need to be urgently resolved.
In addition to the above empirical contributions, there are even broader methodological and theoretical avenues for fruitful analysis in future studies, as highlighted by Hong Kong's case. Methodologically, the challenge facing Hong Kong with respect to deepening assimilation with the PRD points to the idea that innovation systems theory must employ, simultaneously, multiple perspectives (national, regional and global) in order to yield most effective findings. In this paper, we attempted to do employ multiple perspectives by employing a multiscalar analysis, incorporating both historical and spatial dimensions. This can, however, be developed further in a related direction: namely, in terms of which delimiting criterion of analysis (e.g., national, regional or global) to deploy. The Hong Kong case justifies various levels of analysis, depending on the time period in question and the influences having an effect on Hong
Kong's economy at the time. With one perspective, it is possible to elucidate certain aspects of Hong Kong's innovation system in transition, but a single perspective necessarily excludes other factors that have also had a role to play. For example, a somewhat circumscribed national perspective can provide insights into the evolution of Hong Kong's innovation system before the return of the territory to China in 1997. As we have shown, during this phase in Hong Kong's history, colonial policies and local business interests related to the direction and pace of technological change (or lack thereof) guided the progress of Hong Kong's innovation system; the 'national'
perspective is an appropriate one. However, during the period after its handover to China, it is possible to witness the deepening ties and growing influence between Hong Kong and the Pearl River Delta Region. In this case, the regional perspective yields the most interesting insights. Nevertheless, during both periods, there is much to be learned by also adopting the complementary perspectives but all the while recognizing that their influence is weaker than the dominant perspective called for. Thus, in order to attain a complete and 'full' picture of the dynamic innovation system in transition, the use of complementary analytical perspectives too needs to be dynamic and flexible. That is, to use a combination of analyses, including national and regional, but recognizing that their relative usefulness in helping us understand Hong Kong's innovation system changes with the changing state of affairs and influences impinging on the system. Finally, it is possible to see that in order to resolve the paradox of how and why a country with low levels of R&D can nevertheless prosper economically, it is necessary to return to the roots of original innovation systems thinking which examined the 'Learning Economy' (Lundvall 1985 (Lundvall , 1992 . While it is generally accepted that R&D constitutes a key component of any innovation system (see Nelson 1993) , using the case of Hong Kong, this paper demonstrates how the wider concept of innovation system has much insight to offer, particularly for small, industrialized countries and territories, with a high degree of global influences. Therefore, despite the fact that the theme of a weak Hong
Kong government is an inescapable one, there is, even so, hope that springs from the Hong Kong example. Those are specifically factors other than R&D that have the potential to affect innovation all the same, such global production chain management and an acute combinatorial ability (as in Hong Kong's case); such factors have been Hong
Kong's undisputed strengths. This theoretical idea can, then, go some way to redressing the imbalance that has arisen in some of the more recent innovation systems literature where R&D systems are the singular focus (e.g., Larédo and Mustar, 2001 ) and where the modes of analysis have become dominated by statistical data on R&D and patents and represents a rewarding path for future study.
